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© Three hand movement for a timepiece having a stepping motor. 



© An improved movement for a three hand quartz 
analog timepiece having a frame, a stepping motor 
with the motor pinion adapted to step once per 
second, and a plurality of coaxial output members 
rotatably mounted in the frame including a spindle 
for driving a "seconds" hand and having a toothed 
seconds wheel driven by a two-pin rotor pinion a 
two-pin reduction drive pinion connected to the spin- 
dle, a coaxial sleeve having a toothed minutes wheel 
and a coaxial sleeve having a toothed hours wheel. 
The improvement comprises a dual reduction gear 
assembly with a single shaft rotatably mounted in 
the frame having a toothed third wheel driven by the 
2 reduction drive pinion and having a first reduction 
pinion and a second reduction pinion directly driving 
00 the hours and minutes wheel, respectively, from the 
Sesame shaft. The first reduction pinion is the two-pin 
type and the second reduction pinion is a spur gear, 
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THREE HAND MOVEMENT FOR A TIMEPIECE HAVING A STEPPING MOTOR 



BACKGROUND OF THE INVENTION 



This invention relates generally to a movement 
for a timepiece with a stepping motor and more 5 
particularly relates to a three hand low cost move- 
ment for a quartz analog wristwatch. 

Quartz analog wristwatches are known which 
have a Lavet-type stepping motor energized by 
periodic current pulses provided by an integrated io 
circuit, which is energized by a button-type energy 
cell contained in the timepiece movement The 
stepping motor, which is most commonly in use, 
has a stator including a core and a winding con- 
nected to receive the current pulses which al- 15 
ternate in polarity. The rotor of the stepping motor 
most commonly has a two pole permanent magnet 
rotatable within an* opening in the stator. so that 
with each pulse, the rotor steps one half a revolu- 
tion. The rotor has an output gear pinion which 20 
rotates the hands of the timepiece through a suit- 
able gear reduction train. The present invention 
concerns an improvement and simplification of the 
gear reduction train for a three hand wristwatch, 
i.e.. having "seconds", "minutes", and "hours" 25 
hands. 

A movement is described in U.S. Patent No. 
4,647.218 issued March 3, 1987 to P. Wuthrich and 
assigned to the Applicant's assignee, wherein a 
stepping motor rotor with a pinion consisting of two 30 
parallel pins equidistant from the rotor axis directly 
drives the "minutes" wheel of a two hand watch by 
stepping the rotor one half a revolution once each 
minute. The movement includes a wheel and pinion 
reduction gear rotatably mounted on a single shaft 35 
to drive the hours wheel and hours hand. However, 
this timepiece does not have a "seconds" hand. 

A three hand wristwatch movement is dis- 
closed in U.S. Patent Nos. 4,426,158 issued Janu- 
ary 17. 1984 and 4,483,627 issued November 20, 40 
1984 to Muller et al., which incorporates a stepping 
motor rotor having a similar two-pin pinion driving a 
seconds wheel and seconds spindle. Coaxially dis- 
posed around a post supporting the seconds spin- 
dle from the stepping motor stator are two rotatable 45 
sleeves with connected wheels, one for the minutes 
and the other for the hours. A pair of wheel and 
pinion reduction gear assemblies are coaxially 
mounted to rotate with respect to one another and 
with respect to the stationary bearing support. One 50 
such wheel and pinion reduces the speed to drive 
the minutes wheel. The other wheel and pinion is 
driven by a pinion on the minutes spindle and 
reduces speed further to drive the hours wheel. 
This construction requires a pair of coaxially moun- 



ted reduction gear assemblies which are rotatable 
with respect to one another as well as with respect 
to the stationary bearing support. 

Accordingly one object of the present invention 
is to provide an improved movement for a three 
hand timepiece with simpler construction and fewer 
parts in order to reduce the cost. 

Another object of the invention is to provide an 
improved movement for a three hand quartz analog 
wristwatch. 



DRAWINGS 



The invention, both as to organization and 
method of practice, together with further objects 
and advantages thereof, will best be understood by 
reference to the following specif iciation taken in 
connection with the accompanying drawings, in 
which: 

Fig. 1 is a simplified plan view of the im- 
proved movement illustrating the important features 
thereof in the gear train, but omitting unnecessary 
details, and 

Fig. 2 is a cross-section taken along zig-zag 
line ll-ll of Fig. 1. 

SUMMARY OF THE INVENTION 



The invention is an improved movement for a 
three hand quartz analog timepiece having a sta- 
tionary member such as a frame, a stepping motor 
with the rotor pinion adapted to step once per 
second, and a plurality of coaxial output members 
rotatably mounted in the frame including a spindle 
for driving a "seconds" hand and having a toothed 
seconds wheel and reduction drive pinion driven by 
the rotor pinion, a coaxial sleeve having a toothed 
minutes wheel and another coaxial sleeve having a 
toothed hours wheel. The improvement comprises 
a dual reduction gear assembly with a single shaft 
rotatably mounted in the frame having a toothed 
third wheel driven by the reduction drive pinion and 
having a first reduction pinion and second reduc- 
tion pinion directly driving the hours and minutes 
wheels, respectively from the same shaft. In the 
preferred embodiment, the rotor pinion, the reduc- 
tion drive pinion, and first reduction pinion are of 
the two-pin type, while the second reduction pinion 
is an ordinary spur gear. 
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DESCRIPTION OF THE PREFERRED EMBODl- 
MENT 



Referring to Rg. 1 of the drawing, a simplified 
or schematic drawing is shown of timepiece move- 
ment 2. which includes a stationary member such 
as a plastic frame 4 designed to fit into a timepiece 
case (not shown). The movement contains ele- 
ments which are not material to the present inven- 
tion and hence shown only in phantom lines, such 
as a stem 6 for setting the position of the hands, 
printed circuit board 8 containing an integrated 
circuit, and an energy cell 10 supplying power to 
the integrated circuit. 

Reference to the cross-section view of Fig. 2 
shows a plastic frame 4. During assembly of the 
timepiece, other members are added, such as a 
watch dial 12, "seconds" hand 14, "minutes" hand 
16, and "hours" hand 18, shown in phantom line in 
Rg. 2, but omitted from Rg. 1 . 

Hands 14, 16 and 18 are driven by a stepping 
motor shown generally at 20, which comprises a 
winding coil 22 encircling a core 24. Core 24 is 
part of a J-shaped stator member 26 terminating in 
a pole shoe 28. A separate stator member 30 
includes a pole shoe 32 and a short section 34 
underlying and connected in magnetic circuit with 
the core 24. The pole shoes 28, 32 define an 
opening surrounding rotor 36. The rotor 36, as 
seen in Rg. 2, includes a two pin rotor pinion 38 
and a bipolar permanent magnet 40 with a plastic 
overmolding portion 42. The plastic overmolding 
may conveniently provide the bearings for the rotor 
as well as the two parallel pins comprising the rotor 
pinion 38. 

Disposed in the center of the movement frame 
are a plurality of coaxial output members which are 
carried upon a stationary hollow post 44 secured in 
the frame 4. One of the coaxial members is a 
seconds spindle 46 adapted at its upper end to 
receive the seconds hand 1 4 and having connected 
to its lower end a toothed seconds wheel 48 with 
teeth 48a which may either be plastic or metal and 
a reduction drive pinion 50, which is also of the 
two-pin type. The seconds wheel 48 and reduction 
drive pinion 50 may be separate parts connected 
by interference fit or may be manufactured as a 
single piece. 

Rotatably disposed on the outside of post 44 is 
and coaxial with spindle 46 a minutes sleeve 52 
connected to a minutes wheel 54, sometimes 
known in the art as a "center wheel." Wheel 54 
and its sleeve 52 are preferably metal and rest 
upon an annular shoulder 4a molded into the frame 
to provide clearance for rotation. Wheel 54 has 
ordinary spur teeth 54a around its periphery. 

Another coaxial member is an hours sleeve 56 



connected to or integral with an hours wheel 58 
having peripheral teeth 58a. 

According to the present invention, a dual re- 
duction gear assembly shown generally at 60 is 

5 rotatably mounted in frame 4 and comprises a third 
wheel 62 with peripheral teeth 62a disposed at one 
end of a single shaft 64. The other end of shaft 64 
terminates in two separate drive pinions comprising 
a first reduction pinion 66 preferably consisting of a 

yo two-pin pinion meshing with hours wheel 58 and a 
second pinion 68 having spur teeth 68a meshing 
with those of minutes wheel 54. The upper part of 
the reduction gear assembly 60 is preferably plas- 
tic, having the first reduction pinion 66 and second 

75 reduction pinion 68 formed as an integral part 
thereof with shaft 64. The third toothed wheel 62 on 
the lower end of the reduction gear assembly may 
either be metal or plastic and is connected thereto 
by press-fitting over an extension of the shaft 64. 

20 The gears may best be seen in Rg. 1 of the 

drawing, where the meshing teeth 54a and 68a are 
ordinary spur gear design as commonly used in 
watch gearing. On the other hand, the teeth 48a, 
62a, and 58a which are driven by the two-pin 

25 pinions 38, 50, 66, respectively are of a special 
shape, the teeth having a slot of uniform width 
between them and the tips of the teeth being ogival 
in shape in order to guide the pins into the slots 
between teeth as the pins alternately engage in 

30 alternate slots to rotate the wheels. The latter- 
described type of two-pin pinion and tooth shape 
on the wheel provides a much larger reduction 
between pinion and wheel than ordinary spur teeth 
pinion and gear arrangements. 

35 Thus the dual reduction gear assembly 60 

which is driven directly from the seconds spindle 
46 can drive both the minutes wheel and the hours 
wheel from two pinions on the same shaft. 

A satisfactory arrangement in which the rotor 

40 steps half a revolution each second employs 60 
teeth on the seconds wheel 48 to rotate the sec- 
onds hand once per minute, and 60 teeth on the 
reduction gear third wheel 62 to rotate it two revo- 
lutions per hour. The spur gear reduction between 

45 second reduction pinion 68 and minutes wheel 54 
is 1:2. which may be furnished, for example, by 10 
spur teeth on the pinion 68 and 20 spur teeth on 
the minutes wheel 54, so as to rotate the minute 
hand once per hour. The hour wheel 58 has 48 

so teeth cooperating with the two-pin first reduction 
pinion 66 to rotate the hour hand once every 12 
hours. The pitch diameter of the spur gear pinion 
68 is greater than the pitch diameter of the two-pin 
pinion 66. 

55 Therefore, by employing two pinions on the 

same shaft in the reduction gear assembly, the first 
reduction pinion to hour wheel providing a much 
greater speed reduction than the second reduction 
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pinion to minutes wheel, both the hours wheel and 
the minutes wheel can be driven together from the 
same reduction gear shaft at the proper gear ratio 
with respect to one another. 

While the invention has been shown and de- 
scribed using the preferred embodiment of two-pin 
output pinions, it is also possible to use a single 
offcenter pin for the reduction drive pinion 50 and 
use half the number of teeth on wheel 62. It is also 
possible to supply drive pulses less frequently than 
one per second, for example, one pulse every two 
seconds and to correspondingly increase the size 
and decrease the number of teeth on wheel 48 
without departing from the scope of the present 
inventions. While the invention is shown and de- 
scribed for a construction where the gear train is 
supported in bearings in the plastic frame, the term 
stationary member includes other equivalent sup- 
port members, such as bridges, stepping motor 
stator plates, front or back plates and so forth. 

While there has been described what Is consid- 
ered to be the preferred embodiment of the inven- 
tion, other modifications will occur to those skilled 
in the art, and it is desired to secure in the appen- 
ded claims all such modifications as fall within the 
true spirit and scope of the invention. 



Claims 

1. An improved movement for a three hand 
quartz analog timepiece having a stationary mem- 
ber (4), a stepping motor (20) with a rotor pinion 
(38) adapted to periodically rotate half a revolution, 
and a plurality of coaxial output members rotatably 
mounted in said stationary member, said coaxial 
output members including a seconds spindle (46) 
adapted to receive a "seconds" hand (14) and 
having a toothed seconds wheel (48) and a reduc- 
tion drive pinion (50) connected thereto, said sec- 
onds wheel meshing with and driven by said rotor 
pinion, a minutes sleeve (52) adapted to receive a 
"minutes" hand (16) and having a toothed minutes 
wheel (54) connected thereto, and an hours sleeve 
(56) adapted to receive an "hours" hand (18) and 
having a toothed hours wheel (58) connected there- 
to, wherein said improvement comprises; 
a dual reduction gear assembly (60) having a sin- 
gle shaft (64) rotatably mounted in said stationary 
member, said assembly having a toothed third 
wheel (62) meshing with and driven by said reduc- 
tion drive pinion, a first reduction pinion (66) mesh- 
ing with and driving said hours wheel and a second 
reduction pinion (68) meshing with and driving said 
minutes wheel, whereby said reduction drive pinion 
directly drives both the minutes wheel and the 
hours wheel through said dual reduction gear as- 
sembly. 



2. The improvement according to Claim 1, 
wherein said rotor pinion is a two-pin pinion and is 
caused to step once per second. 

3. The improvement according to Claim 1 t 
5 wherein said reduction drive pinion and said first 

reduction pinion each are two-pin pinions. 

4. The improvement according to Claim 1, 
wherein said first reduction pinion is a two-pin 
pinion and wherein said second reduction pinion is 

w a spur gear. 

5. The improvement according to Claim 1, 
wherein said stationary member is a plastic frame. 

6. The improvement according to Claim 1, 
wherein said rotor pinion, said reduction drive pin- 

;5 ion and said first reduction pinion are two-pin pin- 
ions, and wherein said second reduction pinion is a 
spur gear. 
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